Two field experiments were conducted on the Agricultural Research and Experiment Center, Faculty of Agriculture Moshtohor, Benha University, Toukh Directorate, Kalubia Governorate, Egypt,during the two successive summer seasons of 2014 and 2015 tostudy the effect of four nitrogen fertilizer treatments, i.e. 40, 70, 100 and 130 kg N/fed. and foliar spray by five micronutrient treatments, i.e. Non-fertilized, Zn, Mn, Fe and Zn + Mn + Feon the growth traits, yield, its component and some chemical properties of maize(white single cross hybrid 2031). The experimental design was split plot design in four replications. The obvious results of this investigation can be summarized as follows: All traits of maize under study (plant height, No. of green leaves/plant and leaf area index at 100 days from planting, No. of ears/fed., ear length, ear weight, weight of kernels/ear, 100-kernel weight, kernels shelling %, biological yield/fed., grain yield/fed., stover yield/fed., harvest index %, kernels nitrogen uptake/fed., kernels protein yield/fed., leaf and kernel nitrogen contents, zinc, manganese and iron contents of maize leaves in the two seasons.) showed significantly increased by increasing nitrogen fertilizer rates, except, mid tasseling and silking dates significantly decreased with increasing nitrogenrates in the both seasons. Application of 130 kg N /fed significantly gave the maximum values of above traits. Results revealed that micronutrient foliar spray using Zn + Mn + Fe treatment was the most effective treatment forprevious growth, yield and its components traits of maize in the two seasons. Meanwhile, maize plants which foliar spray by singly Zn, Mn and Fe treatments significantly gave the highest values of leaf zinc content, leaf manganese content and leaf iron content, respectively in 2014 and 2015 seasons. The interaction between nitrogen fertilizer by 130 kg N/fed.and foliar spray by mixed Zn + Mn + Fe treatment significantly gave the greatest values ofmaize traits, i.e. plant height, No. of green leaves/plant and leaf area index at 100 days from planting, No. of kernels/ear, ear weight, weight of kernels/ear, biological yield/fed., grain yield/fed, kernels nitrogen uptake/fed.and kernels protein yield/fed.in the both seasons. It could be summarized that fertilization of maize field by 130 kg N/fed.and foliar spray by mixed of Zn + Mn + Fe to maximized grain yield/feddan.
INTRODUCTION
Maize (Zea mays, L.) is one of the most important cereal crops in the world and ranks the third of the most important cereal crops in the world which surpassed by wheat and rice. In Egypt, maize is essential for livestocks and human consumption as an available source of carbohydrate, oil and slightly for protein. The growing area of maize in Egypt during 2013 year is about 2,142,857 feddan with a total grain yield of 6,500,000 ton and average grain yield production per feddan was about 3,033 kg(Min. Agric. Statistic Year Book, 2013) . The total production supplies 80 % of the require consumption with a reduction gap of 20 % which has to be filled via importation.
Increasing maize production during the last period became one of the most important goals of the Egyptian government to satisfy human and animal demands.Determination the required rate of nitrogen fertilization of maize is of the main important practices of great contribution for the highest production of better quality, as well as nitrogen is a key element for corn productivity as well as in many other field cereal crops.Several investigations reported that increasing nitrogen fertilization rates caused significant increase in growth, yield, its components and chemical properties traits of maize.El-Gizawy 2000; El-Gizawy 2005; Mehasen and Saeed 2006; El-Gedwy 2007; Alizadeh 2010; Attiaet al., 2011; El-Ghariebet al., 2011; Shafea and Saffari 2011; Siam et al., 2012; Vermaet al., 2012; Raskaret al., 2013; Manaseket al., 2013 and Azeemet al., 2015showed that significantly increases in plant height, No. of green leaves/plant, leaf area index, No. of ears/fed., ear length, ear weight, weight of kernels/ear, 100-kernel weight, kernels shelling %, biological yield/fed., grain yield/fed., stover yield/fed., harvest index %, kernels nitrogen uptake/fed., kernels protein yield/fed., leaf and kernel nitrogen contents, zinc, manganese and iron contents of maize leaves with increasing nitrogen fertilization rates. On the other hand No. of days to 50 % tasseling and silking weresignificantly decreased Several investigators reported positive response of maize plants to micronutrient foliar spaying (ElGizawy 2000; El-Akabawyet al., 2001; El-Gizawy 2005; Attiaet al., 2011; Shafea and Saffari 2011; Salem and El-Gizawy 2012; Siam et al., 2012 andRaskaret al., 2013 . Micronutrients are required in small amounts and they affect directly or indirectly photosynthesis, vital processes in plants such as respiration, protein synthesis and reproduction phase (Marschner, 1995) . ElAkabawyet al., 2001stated that the beneficial effects of micronutrients application were recorded by many workers on soils of Egypt.
Zinc plays an important role as a metal component of enzymes (superoxide dismutase, carbonic anhydrase and RNA polymerase) or as a functional, structural, or regulator cofactor of a large number of enzymes. Manganese has an essential role in amino acid synthesis by activating a number of enzymes particularly decarboxylases and dehydrogenases of the tricarboxylic acid cycle.Iron is a constituent of many enzymes involved in the nutritional metabolism, energy transfer, nitrogen reduction and fixation, and lignin formation of plant (Marschner 1995 and Kabata&Pendias, 1999) . Mehasen and Saeed 2006; Regoet al., 2007; Kanwalet al., 2010; Attia, et al., 2011; El-Ghariebet al., 2011; Sadek and Attia 2011; Shafea and Saffari 2011; Siam, et al., 2012; Salem & El-Gizawy 2012; Balbaa and Awad 2013 and Raskar, et al., 2013 reported an significantly increases in plant height, leaf area index, No. of ears/fed., No. of kernels/ear, kernels weight/ear, weight of 100-kernel, biological yield, grain yield, stover yield, harvest index, nitrogen uptake/plant, Zn, Mn and Fe contents in leaves as well as Zn and Fe content in maize kernels by Zn application. Ashoubet al., 1998; El-Gizawy 2000; Attiaet al., 2011; Sadek and Attia 2011; Siamet al., 2012; Salem and El-Gizawy 2012 and Balbaa&Awad 2013 showed that using of Mn significantly increased plant height, No. of green leaves /plant, leaf area index, No. of ears/fed., No. of kernels/ear, kernels weight/ear, weight of100-kernel, biological yield, grain yield, stover yield, harvest index, Mn uptake, protein content in kernels, nitrogen uptake/plant, Zn, Mn and Fe contents in leaves. Al-Kanh and Abdullal 2008; El-Ghariebet al., 2011; Siamet al., 2012; Salem and El-Gizawy 2012 and Balbaa&Awad 2013 reported that application of iron significantly rising plant height, No. of ears/fed., No. of kernels/ear, kernels weight/ear, weight of 100-kernel, grain yield, nitrogen uptake/plant, Zn, Mn and Fe contents in leaves.
The aim of this investigation was designed to study the effect of nitrogen and micronutrients fertilization on growth, yield, its components and chemical composition of corn.
MATERIALS AND METHODS
Two field experiments were carried out at the Farm of Faculty of Agriculture at Moshtohor, Benha University(Toukh Directorate, Kalubia Governorate, Egypt), during the two summersgrowing seasons 2014 and 2015. The aim of this study was to investigate the effect of nitrogen fertilizationrates and some microelements, i.e.zinc, manganese and iron on growth, yield and its components of maize (white single cross hybrid 2031 for Misr hytech Seed Int.,) as well as some chemical composition of leaves and kernels of maize.Soil texture of the experimental site was clay of pH nearly of 8.00. The physical and chemical properties of the experimental soil were determined according to the standard procedures described by Black, 1965) andrepresented in Table, The experimental design was split plot design (Gomez and Gomez, 1984) in four replications. Nitrogen fertilizer treatments were distributed in the main plots, whereas the microelements treatments were arranged at random in sub plots. The preceding winter crop in the two seasons was Egyptian clover.The sub plot area was 10.5 m 2 and contained five ridges of 3 m long and 70 cm apart. Experiments were planted on 24 th of May in the twoseasons. The distance between hills was 25 cm apart. Phosphorous fertilizer was applied in form of Calcium super phosphate (15 % P 2 O 5 ) at a rate of 100 kg /fed.during soil preparation in each season. Maize plants were thinned before the first irrigation to one plant/hill. Other recommended cultural practices for growing maize in the region were practiced. Data recorded: A-Growth traits:
Ten plants were chosen at random from each sub plots to determine some growth traits:plant height (cm) at harvest, No. of green leaves/plant and leaf area index at 100 days after planting was estimated as described by Stickler (1964) .Whereas, No. of days to 50 %tasseling and silking as well asNo. of ears/fed.were estimated from the whole plants of plot.
B-Yield and its components traits:
Ten ears were chosen at random from each sub plot at harvest to determine, the yield components: ear length (cm), No. of kernels/ear, ear weight (g), weight of kernels/ear (g), 100-kernel weight (g) and kernels shelling %.Meanwhile, biological yield (kg/fed.), grain yield (kg/fed.),stoveryield(kg/fed.)and harvest index % were estimated from the whole yield of plot.
C-Chemical analysis:
Maize leaves samples were taken from ear leaf at 70 days from planting and washed with water then dried on an air forced drying oven at 70ºC for 48 hours as well as, kernels samples were taken after harvest at random fromeach kernels of ten ears to determine:nitrogen content in leaves and kernels according to the modified micro Kjeldahl method (A. O. A. C., 1990), Kernels nitrogen uptake/fed., Kernels protein yield/fed., as well as Zinc, Manganese and iron (ppm) in leaves and kernels were determined according to Chapman and Pratt (1961) using atomic absorption spectrophotometer.
Statistical analysis:
The analysis of variance was carried out according to the procedure described by Gomez and Gomez (1984) .Data were statistically analyzed according to using the MSTAT-C Statistical Software Package (Michigan State University, 1983) . Where the F-test showed significant differences among means L. S. D. test at 0.05level was used to compare between means.
RESULTS AND DISCUSSION

Growth traits: Effect of nitrogen fertilization:
Results in Table 2 showed that maize growth characters, i.e. plant height, No. of green leaves/plant, leaf area index and No. of ears /fed were significantly increased by increasing nitrogen fertilizer rates up to 130 kg N/fed in 2014 and 2015 seasons. On the other hand, increasing nitrogen fertilizer rates induced earlier mid tasseling and silking in the two seasons.Increases in maize growth traits with increasing nitrogen fertilizer may be attributed to the role of nitrogen in promoting the cell division, vegetative growth and encouraging the juvenility and active persistence of meristimatic tissues during maize growth. Many investigators came out with similar results asEl-Gizawy 2000; El-Gizawy 2005; Mehasen and Saeed 2006; El-Gedwy 2007; Attiaet al., 2011; Siam et al., 2012; Vermaet al., 2012 and Azeemet al., 2015 .
Effect of foliar spray by microelements treatments:
Data presented in Table 2 showed that microelementsfoliar spray using Zn + Mn +Fe treatment was the most effective treatment of all maize growth traits, i.e. plant height, No. of green leaves/plantand leaf area index in the both seasons,also, adding of Zn + Mn + Fe induced earlier tasseling and silking % of in 2014 and 2015seasons.Treatments involving application of one of the microelements singly showed slight and significant superiority over than without microelementsapplication. The increase in maize growth traits with the application of microelements especially Zn + Mn + Fe treatment may be due to the synergetic role of microelements in improvingdirectly or indirectly photosynthesis, vital processes in plant such as respiration, protein synthesis, reproduction phase, biochemical and physiological activities. Many investigators came out with similar results asMarschner 1995; Ashoub et al., 1998; Kabata and Pendias 1999; El-Gizawy 2000; El-Akabawyet al., 2001; El-Gizawy 2005; Mehasen and Saeed 2006; Regoet al., 2007; Kanwalet al., 2010; Attiaet al., 2011; Salem and ElGizawy 2012; Siam et al., 2012 and Balbaa and Awad 2013. Interaction effect: Table 2 Tables 3 and 4 indicated that increasing nitrogen fertilization rates from 40, 70 and 100 to 130 kg N/fed caused significantly increased in all yieldand its componentstraits of maize in 2014 and 2015 seasons, i.e.ear length, No. of kernels/ear, ear weight, weight of kernels/ear, 100-kernel weight, kernels shelling %, biological yield, grain yield, stover yield, harvest index %, kernels nitrogen uptake and kernels protein yield.The higher nitrogen rate (130 kg N/fed) was more effective in increasing values of all studied traits,also, produced the maximum grain yield/fed and proved significantly superior to other nitrogen rates.The treatments of70, 100 and 130 kg N/fed significantly increased grain yield/fedof maize by 26.48, 56.16 and 74.37 Siam et al., 2012; Vermaet al., 2012; Raskaret al., 2013; and Azeemet al., 2015 .
Data recorded in Tables 3 and 4 indicated that the yield and its components traits studied of maize, i.e. ear length, No. of kernels/ear, ear weight, weight of kernels/ear, 100-kernel weight, kernels shelling %, biological yield, grain yield, stover yield, harvest index %, kernels nitrogen uptake and kernels protein yield significantly increased by application Zn, Mn and Fe singly or combinedin the firstand second seasons. Such increases were particularly significantly by theZn +Mn + Fe treatment with regard to ear and yield traits of maize under study. Significant effect of interaction between nitrogen fertilization and foliar spray of microelements obtained for some yield and its components traits of maize namely, No. of kernels/ear, ear weight, weight of kernels/ear, biological yield/fed., grain yield/fed., kernels nitrogen uptake/fed. and kernels protein yield/fed. in the both seasons (Tables 3 and 4 
Chemical properties Effect of nitrogen fertilization:
Results presented in Table 5 clearly show that the increase in nitrogen rate from 40, 70 and 100 to 130 kg N/fed caused significantly increases in kernel nitrogen content as well as nitrogen, Zinc, manganese and iron contents of maize leaves during 2014 and 2015 seasons. The higher nitrogen rate (130 kg N/fed) was more effective in increasing values of above studied traits, but, there is no significant difference among application of 100 kg N/fed and 130 kg N/fed in chemical properties under study.It could be concluded that the increase in N supply improved the leaves and kernels quality. These results are in agreement with that obtained byEl-Gizawy 2000; El-Gedwy 2007; Alizadeh 2010; El-Ghariebet al., 2011; Shafea and Saffari 2011; Siam et al., 2012 andManaseket al., 2013 .
Effect of foliar spray by microelements treatments:
Results presented in Table 5 revealed that the differences between the studied five microelements, i.e. no-microelements, Zn, Mn, Zn and Zn + Mn + Fe treatments in chemical properties of leaves and kernels of maize in 2014 and 2015 seasons were significant except, nitrogen content in leaves and kernels of maize were not significant. These results revealed that application of combined of Zn + Mn + Fe treatment gave significantly the greatest values of zinc, manganese and iron contents of maize kernels in the both seasons. 
Interaction effects:
The mean values of zinc, manganese and iron contents of maize leaveswere significantly affected by the interaction between nitrogen fertilization and foliar spray of microelements in 2014 and 2015 seasons, as shown in Table 5 .It is clear that planting maize under soil fertilized by 130 kg N/fed with foliar spray by singly Zn, Mn Fe treatments significantly gave the maximum values of leaf zinc content, leaf manganese contentand leaf iron content, respectively, in the first and second seasons.Similar results were also reported byEl- Ghariebet al., 2011; Shafea&Saffari 2011 and Siam et al., 2012. 
CONCLUSION
From the obtained results of this study it could be concluded that planting maize (white single cross hybrid 2031) under soil fertilized by 130 kg nitrogen/fed with foliar spray by mixed of some microelements especially Zn + Mn + Fe in order to maximizing its productivity under environmental of the experiments.
